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^= (54) Title: POLYESTER RESIN COMPOSITIONS, CATALYST FOR POLYESTER PRODUCTION, POLYESTER FILM, AND 
MAGNETIC RECORDING MEDIUM 

a^S (57) Abstract: A practical polyester which is provided with substantially no antimony compound as a polycondensation catalyst. 
= (I) One of the polyester resin compositions has an antimony content of 30 ppm by weight or lower, a titanium content of 0.5 to 50 
ppm by weight, and a phosphorus content of 0.1 to 100 ppm by weight and has titanium-containing particles having a diameter of 
^ 1 pm or larger in terms of equivalent-circle diameter, the number of the particles being less than 100 per 0.02 mg. (II) The other 
polyester resin composition has an antimony content of 30 ppm by weight or lower, a titanium content of 0.5 to 50 ppm by weight, 
and a phosphorus content of 0.1 to 100 ppm by weight and contains 0.1 to 5 wt.% organic polymer particles which have an average 
particle diameter as measured by the dynamic light scattering method of 0.05 to 3 pm and in which the number of coarse particles 
having a particle diameter at least two times the average particle diameter account for up to 0.01 % of the number of all particles. 
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-<>i^7ft^. 7ft ^$^:7 m ^r^, Df!?A (3, 5— S?— tert— ^ 

^ yL ,_ 4 _ t Kp * v"<y^^*^* y^aig^), tf!) !)A (3, 5 -S* — 
t e r t - )V- 4 - t Kd ^^^Vv^Tft^Tfti/g&zc^/b-), -^^^i/>7^ 
f^.(3, 5-J?-t er t-7*^-4-t Kp ^ri/-<y * y^xf- 

, St/US' y J± f ^ (3, 5-^-tert - zf^jv- 4 - t K n dp ^^c^ ^ 

jvft^ ft ^m.^^-^) , is^?-;uftx ft j mms i/^^^ft^ft; mm* ^vk 

*^7^yt$i Ltd, ^MU^^ ?kl!Jyit.M)^, y^^3ft^t7 
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fyu*;* y j ^gfc x *J-?^j\s**y a ^fk. *s V V 7 -r ^Sfc, v^v'y/u 

*77.<>$L v?tf:7^=!Jyu**7>r >^ t7f;v*^7^y^, 7 ^ h y 

;U/fc;*7^V$e N 2-*/l't^i/7x=;l'*^7^^, 3-*/l'^^v'7i = 
;Uz}n^ 7 W ^@lx 4 -jn^iS^^y 3L =.)Vfo* y 4 I'BL 2, 3 — # # 
7a=^*^7^ 2, 4 -^*yl'd?^-5/7ai=/l'*^7 2, 5- 

-77J yvrf?^ >7 i -yi^Tf:^ 7 ^ 2, 6 - iVOfr* i/y =■ —frfr X y 4 is 

3j 4 _ *J%;\,7fs3ci/y ain/U/jv^ 7 ^g&, 3, 5 - S^jfr/Hi?'*- -> 7 ^ = 
;U*^7^yf, 2, 3, 4- h!»*;l'**i'7s=^*^7-f yR, 2, 3, 
5 _ y ^->7 in =-;V*y. y 4 l^m, 2, 3, 6 - h y 7J^*> 7x-7U 

**7^>-^ 2, 4, 5 - h 0 #A'2ff"*2'7*=A'Jfc*7-f ^HK 2, 4, 6 
- b y 7J^7^'^r *>7 a — yU* ^ 7 ^ tf^. ( 2 A-rff^f 7 ^ =■ A*) * * 

7.^i/K, k*7 ( 3 -flflsiR^i/y 31— /U) *^7^^^. If ^ "( 4 — ^/m?*' 
$✓7 3:=^) fr^yjl/m, (2. 3-'7*^*>^^7x=;V) * * 7 ^ 

>^ t*7 (2, 4-^*/V'JK>v'7i=/1') *^7-f yglv (2, 5 - ^ 

^yU/j?^ v-7 * -/u) 7 (2, 6 - i?*/UaI? * * * 

77-fy|, t'^ (3, 4-^*;^>^7x^v) **7^>-$K tf* (3. 
5-^*/Vj}?=SE-v'7x=^) *X7^rV^, fc** (2, 3, 4 - b y # A'#= 5 rv' 
7x^/U) ftxyj^m, k*7 (2, 3. 5 - h y *yU3j?*'>7 a: = **7 
W ^K. tf* ( 2 , 3 , 6 - h y ^7^^=3f-i^7*=yU) 7 -f fc** ( 2 , 

4, 5 - h y *;V#*i'7 3Z-/U) fcxyj^m, t'X (2, 4, 6 - h !l # ^ 
zK^i/7x = /W) 3fc*7^VlSL **A'&X7 4 XT' 

7 w /■ f-fr&x 7 4 ^^^^A-^^-tVK 

^7-f^8xf^^f;K oi^/U/iN^. 7 ^ ^/vni^-r/K v?^^^** 

7-f f-^^^f xfyU7f^^7-{ V^i-f ^^^T/l'^ i^ai^yU/^^7 

^ ^^^^l^^-r^K 7i^^*^7^ySl^f^^f;K 7x=/U^^7 
^ iX^^^/U^* /K 7x=;l/*77-f Vi7x-/l/x^f;l', -77 1=^* 
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'J)Vft7. 7 j I/^xl:?- slsZL^y^ JV, ^<^i>;Vft^ 7 4 ^^7 zr. =- jV =c 7. )V ^ f 
7.^1^ i> /Uft77 W f- jU^7"t /K \f 7^l/i7j\sft 7 7 j Is =n. ^ 7 

\?}Vft7 7 4 l/**-*)-^ h\ h !J 7' i f;l/*7>7^yi-^t^ K, hy7i=;l/* 
* 7 4 b*m&mif 5 ^ <t /5*T'# So 

I/t7x*y^l^ * *5-;\sW_ft7ft^m, ^"of 

/l^xfc;* * ^ y tVl-M* ft 7' s ?;l'Wft7ftl/%&^ 7x-;VS 

1*^7^ LTI4, ^^1*^7^^^, 37 ^ 

y 3c x^M/ft* 7 ^ ^gfc x i?^f;H*^7^y^, s^^vuigjfc 7 7 -< 
•^n^H*^7^^ ^y7°Dif;H*X7^yi, ^y^-yvM/^^y 

*^7^ y^i: LTll, ;>*^7^ *J * =}- >\sft77 4)/ > h !) ^ f ^ 

7i-;V/t7>7^y, iS7 z*—;Uft7s7 j >^ h V 7 = =-;Vft 7 7 j £• JJfcff 
5 r t a* # 5 0 

y V5c*{cSt-T 5 ^7c*0^-/utb (T i /P) <b ITtt, 0. 1 — 2 Of 
fc5 <b ft y x/uo^^te-^&fl * D LV^ i!9#ifcL<fiT 
i/PttO. 2-10-Cfot)^ £ £>K#;i: L< ttO . 3~5X'fc5„ 

mG-t Sl^^fi, TA-7J y .±&&JR5G**r£*r-fr r <b #ft<KHgfifeWlfli!L 
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t LTfi. m*&2pT' 5~100ppmf&5:t U< , J: 9 U < tt 

10~80ppm, $ feKff* L< tt 1 5~6 0 p pinT?*)*. 1 0 0 p p m£* 

y ±m&m5vm<D*x-h, ****** t< . <t#^ 

^Wk^o^y^y^©^tf±^ S*S2i-ei~4 oop pm^ts^ 

##*LV^ !) yjc*^*^^^^**©*^* (Mn/P) H 

Tti, 0. I~ 2 0 0 it5ri:^^*tv\ rftbOJ:5tl«t5w^v 

#£&9#*l^ 0 •ri'Xi'ib&fykLXteWZ.tt* mt^^*^> %\^^* 

-C=i^yu >-fb-a-«bS:**Di-S. 1" * *> t> 3 '< ^ ^ ^* &£*Tf 5 - * ^ # ^ 
-ffcriA^K it^^h, n^UhTtWth^-K 

7^9 4*ft**, T/K = ^^, 3E«Ht*#U *Xfc*** 
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1 n m$X±X-&Z>n*<Dm%i:&&fc# V ac * 7- ;^J§§^^ 0 . 0 2 m g 

BflMAa* 1 0 om&.±x*$>z>m'a-. #!)^*^^7jsuj±t Lt^m^mmm. 

LTfi N ffSL<|i8 0fi/0. 02mg^^-Cfot), «fc 9 L < fcfc 5 0 / 

0. 0 2m.g*SfC*5. ^7cm&*am-tZ>1&*, -f * *» ft * © fife * » 

ix5<z>£rjilJfiii|-r5 £ 

3'/imtft5:i:M5T?fc!), «fc 9 $? * L < fi 0 . 1 ~ 2 M m, 5E{C^f^U< 
fiO. 3~l//mt*fc5„ ¥^tg^*3^m^lx.5i, 7 4 — x 0) WM \Z 
*5V^T, 9 *«»^U^f< * 9 > 0. 0 5Mm*iftt7^^A|(ii©S 

&*<om&<O&W0 . 0 1 %«TT-fc5 w <t as&g-c*, 9 , L < « 0. 0 

0 5%£tT, J: 9 # * L < 12 0 . 0 0 1%KTl?fe5 t a^f©Wo, 0 

I~5li%if5^g^j ) 9 % #£L<f20. 5~3fift%, i9#F*L<fi 
l~2lf%-ffc5 0 Jia^-O^*-*^ 0. lIt%*ifli7^UAi;Lfc||fl5 
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iii < ft 0 -r^T¥f&tt#«ft*>*i5. 

^^/uft *r#a*tf fetts-. &a»-ct>* y ^^3»#* t < , 
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(^nm©*^) 

T i (OR) 4 (5£7 ) 

• T i (OH) . (OR) «-„ (^8 ) 

s£7, Rfi, 2~10i©iiM SrttStllX'*^ ^TMRteS 

VM-p]--et>^&o-C^T t> * fc m \t 1 ~ 4 CD^^T' 5 e R fi, 

^tft^s. sj^^fiic#5(c-r 5 r £ ic «t 9 sa/i^fb-^^ 0 £ © * * # y ^ 

/WnSSAn Lfc <t # Julia Hi: 5 #SStte<Dli £ ^KJ&^ldfjSSfc LT£j£tt£lg-fb 

£/c. -fb^^a^ "7- h 5 T/W=» Wb-£-fe£ tz.Y$J- ? V l^— Mb^ 
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K T h 7 V > ^ h 7 (2 -i^yl/^^f«>yu) 5^**-K 

7 * # — h ft <t* <Z> ^ h77/V3=Sr->f ^ ft if & # »f 5 ^ £ /5 s t? 

>-T * J>ft ^Sr^tf -5 r t *st?# . **»T?t>» etic^Hb-e-fc 0 £ 

y 9 "s^t— $ Aft if LV^ 

7^ o fT = i/frbte fc»fift5*J>ft <Hl «o^-S*4Sn?*>5 w <t 

T>-^7^/ V£ UTfi^J^fiB, CD, E. F <D £ 5 ft # it 5£ £ ^ -"T 5 t> 
Sr. * ^l/t LTtt0iJxfiGO ± 5 ft #Jft5fc «i^*7^n^T 
~>-<h L "C fi 0il x. ti H <£> «fc 5 ftWiSSCSr^-rs t>©Sr, KiitSiHS 
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B.J&±f&yd*p(D Ik a t W.{tLl-it^^i 0 <D ^e- /ufcb o ^ t fi N 0. OOU 
( 0 <D=Z)V^/ a (D^;UM) ^ 1 tfmti LV> 0 0. 0 0 1 Jr t ~t -5 - t T* N SB 

0 -fb-a-^) a £/JP;i, 0 - 2 0 01^1 0 £f •£ L < 12 

1 5 Ot, it) £f £ L<li40~l 5 0 °C-C 3 0 #~ 2 H#^^ APWft-T 5 ~ 

5 r <t tfS T* £ 5 „ 

^^s^itfflM^<^^Apatt, ^Tcm^^n vxmmmmx" 1 ~ 3 0 P P ma* 

SflfcLV^ 1 p p rn^lt f5 r i T% 5 : t ^ t «t , 3 0 

p p mj^TitSi £ T*s y ^ - ^£1® & J: tfimte &*ftt£-r -5 r <b 3* 
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h y ^ i-fr y ^fig* <t*© y i^m^^. ae y ^sfu ^fH777-f k 

^^>i^^s^7x-;u*7 7^yi?j:i:*©*^7^ V® ^ ft if tfmtf bix 5 . 

# LTm*g^P'e 1 ~ 5 0 p p m##* L < , J: 9 # * L<fi5~20pp m"C 
foSo lppmKh ^ L < fi 5 p pm^li:t5^i:t\ ^fcfc 

#»fcM-r5^*nSfi. T/v* y ±^^Jl?n*0^-H-a<Dmft^#T^ 0~8 0p 
prai!»*L<, ct «9 L < fi 1 ~ 6 0 p p mtffcS. ttfflrt t 5 - 

(SiS i -ms^o^^Pj) 

as i ~in»o*»M03j« y ^^^^^mmfife^fi. $e>t> $Hb^*v N 

I ~lH©*B^o^ y ^*^vH»II8*&J#4&fi* ^iStB#^^0(tb®^^ l x 
io 6 ~ixio 9 Q - c mx-fes n £ L< , «t«9$f*W<fiixio T ~ 

5 X 1 0 * Q • c.mt?'*>S. ^5t5wfcia9, g£® RJ*D & t£ *3 T 7 A- A 
£ d^*^ ^ K7Ai<oF B lO^*i4^i < £Ma*A9 f-< < ft*«K *B5¥«|- 
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*t tbffifefcffi tt * # < 5 ft flic fo 5 o 

(1) uz? fjvmt u is? y ^—jxs&mnt U ES^^T^WbRJEfc «fc 

(2) ^ ]> <b v-^^ y =i— ;]s$:WMt L, ^^^/u^^ 

_hfa (2) O^^^A^^^/ftido^Tfi, jjfris$J*^ t 

_h|B (1) _*fcf± (2) O-igOK/^Offi^OSPg, #]£L<{i (1) ^*3V^ 
X i-i^- ^y^^itKUL^ (2) ^cfc^Tfi^^-^/i^&SfSt- «£ 0 S # £ fc 
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mmt&mt u«, h!)xfyv7$y, njwr^y, ^yww 
y MJn, Wife* y im-?- b y 

»«r**QL-Ct>ft^. S^littli, i^xf/u [[3, 5 - ( 1 , 1 - * 
^ - 4- t Ko*f7* -AO ^ 7^-77^-^- ^^7 

{^1^7- 3 - ( Kr->^ft) bT**- b) * *>-s h7^7 
j-Ul/- ( 3 , 5 - t - -7*5- )V- 4-t h'f Kni/yt^ - b) } * * 

b!)f^7^-77i-K by* (2, 4 -^yf;W7ix^) y**y 
b, fF7^7, {^1^- 3 - (3', 5' -v?-t - -fl-fr-A ' ~ t 
Kn*i/7s=^) /Dtft^-M f* (2, 

»«3W©**n*t ttll, #b*L5#y x^ryntnawi^u^ o. o 

3-v2lt%i s »*U. ±t)»*U<ttO. 0 5-1. 9**%T?&5, 0. 

*Pi-5^^tcfi, SSanftSr.o. 0 0 3 ~ 1 St%i:t5 r t LV*. 
itx-f-A, [[3, 5-kT* (1, 1 -S^^A"^^) -4-tKD^i/7x = 
AO ^AO 7**7**- b, (2, 6-t>- t -y^/U-4->^7 

^/najtffltoaEi <o»*£-*>*K#ji-e*> v . o.oo3~o. iM%as*p-#- 
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i/fc^m t V >-fc&®(D&XB$MZ i~i5 bt^fe^ 3 , ^AffiS^gii-^- 
% i ~iim<o#:3§i^-T?j3 v^^* Wb-a^&tfy ^te^#>te, # y x^r^o 

\**? D-H, i:tf^ ^-a-^^fcfiy :^b^-a-j#is!H£/jH^c7' 

o ic, y ^<b&®&mmxtiiztemm\zmte%r%>£i£xffiT-rz 0 

_tfE.(l) (2) OMffHTIi, 0~ 2 0 0 1 ^MJet±A$#4 L< , 
<£ «? L < tt 2 0 ~ 1 0 0 *C-C 2 ~ 1 0 0 &mx&Z> B £ fc, £ 
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fcK ai^/MSu ^h^i, 75 feixS. fife*' 

5. 

a£lT, IC»4Uli4KPa£lT-C*5. 
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*^;i-ffimm.j&mz 1 m&%&,±u& i^xm^xh^^m-B-Lxm^^mmh. 
(mi , nm<D&&w) 
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Ifilluitttsri^v^^ I^Z|ftI#i Ltt^^L, IHB#(^-^fS] 

\z.Mffl Lt.t) $ b\z.m&±x*/izfcte.^m^mto**n<>xh x 
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^ Loo, ^^(fil*3 J; W^fS]^P)Bi5Ftc®#-r5 C iiaDfT?rii5t' 

15, 



— ^#^L, IfiStft^LT#ttbii/5 0 LTfi 1 2 0°C~ 

^®¥±&te^®;JxTl^-5<, ■t©7 -f/l'A^gipj^ll^ R a liO . 5 — 3 On 
0 nmt'fc5, 

-iwi^£JB^-c&5t>e9-efc5 0 fa^^^ ^ jt; v ^ => v e^ — 
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(mmm 1 ~ 1 4 , vcmm 1 ~ 5 ) 
(1. 1) # y ^*T;i'ffimm.i& ! & t t , <D^* ^tc*. y >-tc^, t^^e-^* 

(1. 2) ^'i)x^r/nssg«i^©ft^li©lc (^i? 

( 1 . 2 . 1 ) :7 w«9- hflsffil 

# u x.^tj^v tot, MMTK-esfe^ urtm> 

8 O e Clc:-C^SllL, #e^&tf X. 0 ?7 ^Sr^rOJitcgVNfCc fW«*7 

K#7* i: ^9* t'©WT?5l #S£tf £*Lfc4fcf&lc& «? , 2 8 0ti:»Sft 

$ixfc^AlT*^^ — #7 * Sr* 7^ K$*fc# b *B S PI ftp Lfc 0 rtbSr^iftlJi 

k Jbco # y »jRfc»±«ijpJ<c* 5 y y ic-c loifxi o^jo^tiii 

^£A*i^ -^thl 0 0 B Srf^fife L7t 0 

(1. 2. 2) ft^Mlc i sm^^ltS'J 
ft^iRflSfll £ L-C, L e i t z ttlM e t a 1 o p 1 a n Lfc 0 

jg!t»^#)i/yX& 3 2^(iiS^LX, BttSI?fe-e^^L, H«»W3SKo^^ 
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i as- iv fc^ufc *-*-±x-(Dmmfemte 1 . seo^tLfc. jif 

7t <t i 8 3 fc/jjs i p tc % %^m^m.(om k> mow & & 

(1. 2. 3) 7-*^7n*©*r&<Difc8& 

±ie (i. 2: 2) ^-cm^o^ w?7- h u # v ^-ffimu<D7>7 

ci<D«t Ltf^ysisr^tts i fj. m^±©tfit^*• y -e— o . o 
(i. 3) »flgj(a^4l>o-iSi»«poft:aifcjgtt: 

u tt^«/E^R]Ap u i x mm® mvftm it i P i &*ibtc 0 m 

iu. ti Q • c m T? & 5 o 

[p]= (VXS) / (IXD) 

vfifpAnm/E (v), sf±m«i®a (cm 2 ), I ttS«cfl[ (A), Dfi 
«@Sgg§ (cm) T'fc 5. 
( 1 . 4 ) ^r-Y ^ 

X b £*lfcv'- h 1 0 m 2 J^±^)fc^^T, * <6 E *f 3t & 1*3 18 A 
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X<tLfc 0 

( i . 5 ) mmu & r a 

J I S - B 0 6 0 1 tell] «? $J £ £ 43 r ft o fc„ 

(«0 /h«flf^5©ffi!l©i«»«#KeiltfET- 1 0 SrfflVN^ te*HfcJSNM£0 . 
5 urn. Wff5mg, iBJ^fil 55, *?F*70. 0 8 5!) KT$l£L7t„ 
( 1 . 6 ) Fo V -?T V 

6,4. 4MHzOfilti««U Kn > ^V^-iiS^TIIftifO 

1 6 d B^-hs S£t) s 1 5 n®$k±<D Ko y * KjB#«r#«>fc. 2 
5 P C, 6 5%RHK*3^S4/ltIU 1 0 0@l!)llfci. 3 #181?? 

0~1 5fl/^ : ffi 
16-3 Ofla/# : & 
3 H@/^W± : (^#t&) 
(HJfe^J 1 5 ~ 1 9 , ###J 1 ~ 3 N Vcmm 6 . 7) 
(2. 1) # U ic^-t 1 ^*©^^ VtgsSI. y Vjc*, T ^^^^TC^^O^^S 
_L|H (1. 1) t mmiz L-Ciffl^ LfCo 
(2. 2) ^iKa-^tfc^© 

(2. 3) ^r«Hifi^^fi[ J f-'t 1 o¥^«tS© 2«£JUnz>&**fc J F-©e#©.#* 
(2. 3. i) 77y-x*©i^ 
*SrfflEflc£ ^ai^^^fe^^ 2 0lf%tfc5^7 U - Sr 1 0 0 0 
7KT*#^ S y s m e x^fiF P I A - 2 1 0 0 Srjfl V>T 2 fg£*± 
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^tar'^M L7c e ^tf>^, v?* d d ^ * yt5fEll|:ft L, S y s m e x *t 
MFPIA-2100 &m^X¥-®%Lm(D 2fe&>±<D®.*:1gL+m%i:&mj£Ltlo 
Ufe(Dn%.lZ±m (2. 3. 1) <b lU^IC LTff ofc 0 

(2. 4) #y^-©H*** (Ci?] (dL/g)i 

^-yvy.^ dd7j7 — /W<Sr^^«b Lt, 2 5 °C-C$j;£ L7c„ 
(2. 5) ^rt^FF7A, ^f&D-A-^tl, 

(2. 6) 7 4 S\sJ±<DigtW®.±m&<D$k 

a^^igCTtCf^iaotiDS-^- h Steffi* 31 j& <£: ¥lj Jt Lfc D 3fctS 
f± N n -7* V 7 5 6 4 n m ^ FV*.* 7 ■< )\s $ — &frVf TJB V^7c 0 

7t^^g^^b> 0. 5,imElJ:tfe5ifi5 t 
( 2 . 7 ) 7 -Y yUA^ffil 

iiMEttRPR^^& 4 8 titm g -y A- A Sr. ^ — \zx mMW • Wft 

^•S^rtT-o fcfi 165cm(D20 mftT'^ffil ^j§3fe(-Tg!lT*7^yl-^^m 

^«ffl^r«6*»«-sr rAj, 1 ~ 2fi<b {5<t hj¥mitt£< %tm\*E.&&ft tarns* 
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rOj> ofc fei-Lfcv^^* r®j tLXl¥#Lfc 0 

(^Jfe0iJ 2 0 — 3 0 . tbg?0iJ 8 — 12) 
(3. 1) y x^r^©*^^^^^*^^! (COOH) 

Maur icefeO^rjfeTAnal. Chim. Acta, 22, p363 (1 
9 6 0)J iCiofc. 

(3. 2) *° y ^ — (Ctj3 (dL/g)) 

_hfs (i. i) iPilulxiSLfc. 

o. 4) y =^^T^mmm.0.m^(DT^^ y ^i7ni©tft 

£Jfl W 0 Sc«f^0ftti4fi3te^-^^IS : f-«»3te*«W-S# 1 8 0 - 8 0 KIT, 7C 
(3. 5) H'#>ifc 

y zc^x/u^ y^blOmg l/> -tixS: 2 6 0 X: icftDjft t fc ^ W< 9 - 

( 3 . 6) igiStfcbJ&tn: 

2 2 cm\ ««fflH9mmO||^tfc. :OlS* 2 9 OtT«Uc 
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(3. 7) #Mg3aj£^tf>^£:^t£ (%BB) 

I8«l£4fe 8 g fcKMKAjtb. ^St^ffiM* 0 . lMPa©JlllJIT, 300 
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